Food addiction is characterized by poorly controlled intake of highly-palatable, calorically-dense, foods. While previous studies indicate that risk factors for food addiction are similar to substance use disorders (SUD), these studies have looked at food addiction and SUD in independent samples, limiting the ability to directly compare food addiction to SUD. The present study was conducted to assess rates of posttraumatic stress disorder (PTSD), depression, childhood and adult trauma exposure, as well as presence and severity of emotion dysregulation, in a sample of women (N=229) who either meet criteria for no addiction, food addiction only or SUD only. The prevalence of food addiction was 18.3% and the prevalence of SUD was 30.6% in this sample. Women with food addiction and women with SUD endorsed more depression and PTSD symptoms when compared with individuals with no addiction. Individuals with food addiction and SUD had higher total emotion dysregulation scores, specifically with difficulties in goal directed behaviors, non-acceptance of emotional responses, impulse control, limited access to emotion regulation strategies, and lack of emotional clarity, when compared to individuals with no addiction (all p's<0.05). There were no differences in PTSD and depression symptoms and emotion dysregulation scores between food addiction and SUD groups (all p>0.05). However, women with SUD endorsed higher levels of total childhood (p<0.01) and adulthood trauma (p<0.01) as compared with women with no addiction or food addiction. These results suggest that women with food addiction and those with SUD share similar psychological characteristics and risk factors, with the exception of trauma histories. These findings have implications for the detection of risk for and treatment of these disorders.
Introduction
Food addiction is characterized by the poorly-controlled consumption of highly-palatable foods (Gearhardt, Corbin, & Brownell, 2009) . Individuals with food addiction exhibit classic symptoms of addiction, such as a preoccupation with obtaining the desired substance, excessive ingestion of the substance and continued, excessive use, despite adverse biological consequences (Gearhardt, et al., 2009) . Food addiction can be diagnosed using the Yale Food Addiction Scale (YFAS), which was developed based on the DSM-IV criteria for substance use disorders (SUD) (Gearhardt, et al., 2009) . While the criteria for diagnosis are similar between food addiction and SUD, food addiction has only recently become the subject of clinical investigation. As such, the comorbid psychiatric features of food addiction, such as depression and aspects of emotional dysregulation (e.g., poor impulse control), are not well known. Characterization of differences and commonalities in clinical characteristics between food addiction and SUD would aid in the detection of risk for and treatment of food addiction.
To date, studies focusing on food addiction and SUD have described risk factors and consequences associated with these addictions in independent samples, not allowing for comparisons between the two conditions. For example, food addiction and SUD have both been associated with emotional and maladaptive eating (Davis, et al., 2011; Gearhardt, White, Masheb, & Grilo, 2013; Gearhardt, et al., 2012; Gregorowski, Seedat, & Jordaan, 2013; Hodson, Newcomb, Locke, & Goodyear, 2006) . Food addiction has been associated with heightened impulsivity, similar to what has been described in individuals with SUD (Pivarunas & Conner, 2015) . More recently, food addiction and SUD have both been associated with emotion dysregulation (Gearhardt, et al., 2013; Pivarunas & Conner, 2015) . Emotional regulation refers to an individual's ability to monitor and appropriately respond to emotions (Thompson, 1994; Wilcox, Pommy, & Adinoff, 2016) . Individuals with poor emotion regulation abilities often have poorer decision-making, i.e., a reduced ability to limit impulsive behaviors and adaptively handle unpleasant feelings (Murphy, Ewbank, & Calder, 2012; Weiss, Sullivan, & Tull, 2015) . Engaging in maladaptive behaviors, such as substance use and overconsumption of food, have both been described as coping mechanisms for dealing with distressing emotions associated with psychopathology, including depression and posttraumatic stress disorder (PTSD) (Berenson, Laz, Pohlmeier, Rahman, & Cunningham, 2015; Gearhardt, et al., 2012; Hirth, Rahman, & Berenson, 2011; Mason, et al., 2014; Mitchell & Wolf, 2016) . Indeed, emotion dysregulation is associated with developing an addiction (Griffin, Lowe, Acevedo, & Botvin, 2015; Simons, Dvorak, & Lau-Barraco, 2009; Wong & Rowland, 2013) and greater SUD severity (Weiss, Tull, Anestis, & Gratz, 2013) .
Similar to SUD, exposure to childhood trauma and early life stress and adversity has been shown to be associated with maladaptive eating and food addiction (Imperatori, et al., 2016; Mason, et al., 2014; Michopoulos, et al., 2015) . Maltreated children develop eating disorders at higher rates than non-maltreated children (Kong & Bernstein, 2009) , and are more likely to engage in emotional eating in adulthood (Michopoulos, et al., 2015) . Importantly, exposure to childhood trauma is also linked to development of psychopathology, specifically depression and PTSD (Heim & Nemeroff, 2001; Kessler, Davis, & Kendler, 1997) , both of which have been described as risk factors for addictive behaviors (Logrip, Zorrilla, & Koob, 2012) .
Taken together, previous investigations show clear relationships between food addiction and trauma, emotion dysregulation and psychopathology that parallel those described in SUD. However, these studies have looked at food addiction and SUD in independent samples, limiting the ability to directly compare food addiction to SUD (Ziauddeen, Farooqi, & Fletcher, 2012; Ziauddeen & Fletcher, 2013) . Therefore, the current study was designed to examine rates of PTSD, depression, childhood and adult trauma exposure, as well as presence and severity of emotion dysregulation, in a sample of traumatized women with food addiction or SUD. We also included a group of traumatized women with no current addiction for comparison. Based on previous literature, we hypothesized that the food addiction and SUD groups would have similar patterns of emotion dysregulation, psychopathology, and trauma exposure. Specifically, we predicted that more severe emotional dysregulation, depression and PTSD symptoms would be observed in both food addiction and SUD groups when compared to controls. We also hypothesized that food addiction and SUD would be associated with greater rates of trauma exposure.
Methods

Participants
Participants were 229 women drawn from a large study of risk factors for PTSD in a low socioeconomic, urban minority population. Women were recruited from waiting rooms in the diabetic, gynecology, and primary care medical clinics Grady Memorial Hospital, a public hospital in Atlanta, Georgia. Eligible participants were between the ages of 18 and 65, English speaking, and able to give informed consent. Of these 229 participants, 42 women had food addiction but not SUD, 70 women had SUD but no food addiction, and 117 women had neither food addiction nor SUD. Women that had comorbid were not included in the current study as our goal was to compare food addiction to SUD. All study procedures were reviewed and approved by the Emory Institutional Review Board and the Grady Hospital Research Oversight Committee. All participants underwent a structured clinical interview and completed all the measures described below.
Measures
Demographic information was collected with a locally developed Demographics Form that collected information on sex, age, self-identified race, education and income (Gillespie, et al., 2009) . Body mass index (BMI; kg/m 2 ) was calculated using self-reported height (m) and weight (kg).
The Yale Food Addiction Scale (YFAS) is a 25-item scale designed to assess food addiction symptoms (Gearhardt, et al., 2009) . With this measure, food addiction can be measured as a continuous variable (symptom count) and as a categorical variable (presence of absence of food addiction). The symptom count scoring version provides information on the number of symptoms experienced in the last 12 months. The diagnostic scoring version designates a "diagnosis" of food addiction if an individual reports three or more symptoms in the past 12 months with clinically significant distress or impairment.
The Emotional Eating subscale of the Dutch Eating Behavior Questionnaire (DEBQ) was also administered to assess emotional eating severity (Van Strien, Frijters, Vanstaveren, Defares, & Deurenberg, 1986) . The DEBQ Emotional Eating subscale assesses desire to eat under different emotional states (e.g., irritated, depressed, lonely, frightened and disappointed) and is scored on a 5-point Likert scale ranging from 0 ("No desire") to 4 ("A strong desire"). Total emotional eating severity was calculated by summing responses to individual DEBQ questions as described previously (Cronbach's α=0.92) (Michopoulos, et al., 2015) .
The Traumatic Events Inventory (TEI) was used to assess lifetime trauma exposure (childhood and adulthood). The TEI was administered by trained research interviewers. The TEI was developed and validated in our population (Gillespie, et al., 2009) , and assesses experiencing and witnessing traumatic events separately. We used this measure to examine adult trauma exposure, using a sum score that indicates the number of types of traumatic events participants experienced during adulthood (Gillespie, et al., 2009) .
The short form of the Childhood Trauma Questionnaire (CTQ) validated previously in both general and clinical populations (Forde, Baron, Scher, & Stein, 2012; Paivio & Cramer, 2004 ) was used to assess childhood exposure to physical, sexual and emotional abuse, as well as physical and emotional neglect (Bernstein, et al., 2003) . Higher scores on the measure are indicative of higher reported levels of childhood trauma.
The Beck Depression Inventory II, a 21-item measure of depressive symptoms in the past two weeks, was used to assess current depression symptom severity. This measure provides scores that indicate depressive severity (total score) and a likely diagnosis of depression (score >18) (Beck, Steer, Ball, & Ranieri, 1996) . In the current study, the severity items (Likert Scale ranging from 0 to 3) were summed to calculate current depression symptom severity (Cronbach's α=0.91).
Current PTSD symptoms (in the last two weeks) were assessed via the 17-item self-report, psychometrically valid, modified PTSD Symptom Scale (PSS) for DSM-IV (Falsetti, Resnick, Resick, & Kilpatrick, 1993) . We assessed re-experiencing, avoidance and numbing, and hyperarousal symptom severity, as well as overall symptom severity (PSS total score). The PSS is a widely used and psychometrically sound measure; Cronbach's α=0.90 for the present study.
The Difficulties in Emotion Regulation Scale (DERS) is a 36-item questionnaire that assesses various aspects of emotional dysregulation. This measure has excellent psychometric properties (Gratz & Roemer, 2008) ; Cronbach's α=0.81 for the current study.
We used the DERS total and subscale scores for this study; subscales assess: non-acceptance of emotional responses (non-acceptance subscale); difficulties engaging in goal oriented behavior (goals subscale); impulse control (impulse subscale); lack of emotional awareness (awareness subscale); limited access to emotion regulation strategies (strategies subscale); and lack of emotional clarity (clarity subscale) (Neumann, van Lier, Gratz, & Koot, 2010; Ruscitti, Rufino, Goodwin, & Wagner, 2016; Wolz, et al., 2015) . Higher scores indicate higher levels of emotion dysregulation.
The Mini International Neuropsychiatric Interview (M.I.N.I. 6.0) is a brief, semi-structured clinician-administered interview that was utilized to categorically diagnose the presence of current (in the last 12 months) or past substance abuse or dependence (SUD) based on DSM-IV criteria. For the purposes of this study, we defined the SUD group as those who met criteria for current or lifetime SUD (Sheehan, et al., 1998) .
Statistical Analyses
Chi square analysis was used to assess group differences (food addiction only vs. SUD vs. control) on employment, education and income categorical variables. Separate ANOVAs were used to compare the effects of group (food addiction only vs. SUD vs. control) on sociodemographic continuous variables (i.e. age, BMI) as well as emotion regulation scores, depression and PTSD symptom severity, and trauma exposure. Tukey's post-hoc testing was used to assess between group differences. All the data analyses were conducted using SPSS (v.21). An alpha level of p ≤ 0.05 was considered statistically significant.
Results
Demographics and psychopathology
In this sample, the prevalence of SUD was 30.6%, food addiction was 18% and obesity was 62%. There were no between-group differences in BMI, race, income and highest level of education completed (Table 1) . However, SUD and food addiction were associated with greater rates of unemployment compared to controls (p<0.001; Table 1 ). Women with SUD (p=0.03), but not food addiction (p=0.11), were significantly older than controls.
Food addiction and SUD groups were both associated with greater emotional eating severity (DEBQ Emotional Eating subscale score) compared to controls (F 2,220 = 16.50; p≤0.001; η 2 =0.13). Food addiction and SUD were both associated with significantly greater depression (F 2,224 = 12.9; p≤0.001; η 2 =0.10) and PTSD symptom severity (F 2.225 = 8.51; p≤0.001; η 2 = 0.070) as compared to controls (Figure 1 ). Women with SUD and those with food addiction endorsed higher PTSD re-experiencing (F 2,225 = 5.14; p≤0.01; η 2 = 0.044) and avoidance and numbing symptoms (F 2,225 = 8.30; p≤0.001; η 2 = 0.069) when compared to controls. SUD, but not food addiction, was associated with somewhat higher PTSD hyperarousal subscale scores as compared to controls (F 2,225 = 6.65; p≤0.01; η 2 = 0.056). Emotional eating severity, and depression and PTSD symptom severity were not different between food addiction and SUD groups (all p's > 0.05; Figure 1 ).
Emotion Dysregulation
Significant between-group differences were observed in emotional dysregulation (DERS) total and subscale scores (Figure 2) . A significant main effect of group was observed; both the SUD group (p=0.004) and the food addiction group (p≤0.001) had higher total emotion dysregulation scores (DERS total) compared to controls (F 2.226 = 13.67; p≤0.001; η 2 = 0.11). There were also significant group effects for five of the six DERS subscales; individuals with either food addiction or SUD endorsed higher scores than controls (all post-hoc test p's<0.05), on the following DERS subscales: difficulties engaging in goal directed behaviors (F 2,226 =11.26; p≤0.001; η 2 = 0.091); non-acceptance of emotional responses (F 2,226 =2.93; p≤0.05; η 2 = 0.025); impulse control (F 2,226 =9.16; p≤0.001; η 2 = 0.075); limited access to emotion regulation strategies (F 2,226 =7.87; p≤0.001; η 2 = 0.065); and lack of emotional clarity (F 2,226 =15.89; p≤0.001; η 2 = 0.12). There was no significant between-group difference for lack of emotional awareness (p>0.05). There were also no significant differences between SUD and food addiction groups for any DERS scores (all p's>0.05).
Trauma exposure
There was a significant main effect of group on childhood trauma exposure (F 2.226 = 6.08; p≤0.01; η 2 = 0.051); individuals with SUD endorsed higher levels of childhood maltreatment (CTQ total score) as compared to controls or individuals with food addiction (p<0.05; Table  2 ). There were also main effects of group for specific types of childhood maltreatment, including childhood sexual abuse (F 2.226 = 7.90; p ≤0.001; η 2 = 0.065), childhood emotional neglect (F 2.226 = 3.57; p≤0.05; η 2 = 0.031), and childhood emotional abuse (F 2.226 = 3.90; p≤0.05; η 2 = 0.033). More specifically, women with SUD endorsed higher amounts of childhood sexual abuse (p<0.001), childhood emotional neglect (p=0.03), and childhood emotional abuse (p=0.02) when compared women with food addiction (Table 2) . Lastly, there was a main effect of group on trauma exposure in adulthood (F 2.226 = 4.85; p≤0.01; η 2 = 0.041), such that women with SUD reported greater adulthood trauma exposure compared to women with food addiction (p=0.009; Table 2 ).
Discussion
The results of our study show that women with SUD or food addiction have similar PTSD and depression symptom profiles, and exhibited more problems with emotional dysregulation as compared to women with no addictions. These findings, generated from a direct comparison between food addiction and SUD, provide critical evidence that these addictions share many clinical characteristics, particularly emotion dysregulation profiles. To our knowledge, only one study has directly compared food addiction to another addiction (alcohol); this study found similar patterns of neural activity (measured via electroencephalography) between the two groups (De Ridder, et al., 2016) . Our findings support and extend this research, indicating that these different types of addictions share some common clinical characteristics.
We observed that women with food addiction endorsed similar problems with emotion dysregulation as compared to those with SUDs, including features such as poor impulse control and emotion interfering with goal-directed behavior, which corroborates and extends previous findings linking emotion dysregulation to food addiction (Gearhardt, et al., 2013; Pivarunas & Conner, 2015) . In particular, we found a strong relationship between impulsivity and food addiction, which has been previously suggested to contribute to the development of increased BMI (Raymond & Lovell, 2015) . The similar patterns of emotion dysregulation between food addiction and SUD groups may also explain the similarity in emotional eating severity reported by the two groups of women. Our finding that food addiction and SUD were both associated with greater depression and PTSD symptom severity as compared to controls is consistent with previous studies describing associations between depression and PTSD, and food addiction (Berenson, et al., 2015; Gearhardt, et al., 2012; Mitchell & Wolf, 2016) and SUD (Barrett, Teesson, & Mills, 2014; Khoury, Tang, Bradley, Cubells, & Ressler, 2010; McGovern, et al., 2015) . Taken together, our data indicate that women with food addiction and SUD do not differ based on their emotion regulation and depression and PTSD symptom profiles. It seems likely that emotion dysregulation plays in the development of both food addiction and SUD; these addictions may serve as maladaptive coping mechanisms in the face of emotional distress. Support for this claim comes from data indicating that maladaptive eating behaviors serve as a form of escape from negative emotions (Brechan & Kvalem, 2015) and that attention bias towards food images increases in the presence of emotionally arousing stimuli (Frayn, Sears, & von Ranson, 2016) .
Although emotion dysregulation, and depression and PTSD symptoms were similarly associated with food addiction and SUD in the current study, trauma histories were different between the two groups. Contrary to previous studies that showed an association between food addiction and childhood trauma (Imperatori, et al., 2016) , our data indicates that childhood trauma histories were relatively similar for food addicted and non-addicted groups in this highly traumatized sample of women. However, SUD was associated with higher levels of childhood and adulthood trauma as compared to the other two groups. It is possible that higher levels of lifetime psychological stress (including childhood trauma exposure) may lead to greater adaptations in reward circuitry, and thus, a more potent reward stimulus than food (i.e., drugs) may be sought out to experience pleasure or to mute dysregulated affect (Volkow, Wang, Fowler, Tomasi, & Baler, 2012) . While longitudinal studies are necessary to characterize the differential impact of childhood and adulthood trauma exposure on reward circuitry and addiction risk (Volkow, et al., 2012) , the current data suggest that the timing of trauma exposure may be critical not only for the emergence of specific addictions, but also for the timing of intervention.
The current study sample comprised of economically-underprivileged, African American women presenting for care at an inner-city hospital; this population has historically demonstrated high rates of trauma exposure (Gillespie, et al., 2009; Schwartz, Bradley, Sexton, Sherry, & Ressler, 2005) that have been linked to high rates of SUD and obesity (Gunstad, et al., 2006; Mutlu, Bilgic, Erten, Aras, & Tayfur, 2016; Tucci, Kerr-Correa, & Souza-Formigoni, 2010) . In order to identify clinical and demographic characteristics uniquely associated with food addiction, we included women with SUD but no food addiction, women with food addiction and non-addicted controls. Although we found lower prevalence rates of food addiction (~18%) compared to SUD in the current study, the prevalence of either condition within this sample was higher than what was reported in earlier studies (<12%) (Berenson, et al., 2015; Gearhardt, et al., 2009; Gearhardt, et al., 2011) , indicating that this sample of women may be at increased risk for addictive disorders (Cross, Crow, Powers, & Bradley, 2015; Gilbert, El-Bassel, Chang, Wu, & Roy, 2012; Patrick, Wightman, Schoeni, & Schulenberg, 2012) .
Contrary to other studies that have shown a positive association between food addiction and increased BMI Gearhardt, Boswell, & White, 2014; Pedram, et al., 2013) , food addiction was not associated with greater BMI in the current study. However, another study in a similar sample of low SES, reproductive-age women also found no association between BMI and food addiction symptoms (Berenson, et al., 2015) ; in this study, African American women reported more food addiction symptoms than Hispanic women. This may suggest that sociodemographic factors (i.e. race) may account for the lack of a relationship between food addiction and BMI found here. Additionally, the three groups of women compared in the current study had an average BMI of greater than 33, corroborating previous reports linking low SES to increased rates of obesity, especially in African American women (Harrell & Gore, 1998 ). Furthermore, low SES has been linked to higher prevalence of SUD (Cross, et al., 2015; Patrick, et al., 2012) , which is inversely related to obesity in these low SES populations (Blüml, et al., 2012; Desai, Manley, Desai, & Potenza, 2009; Simon, et al., 2006) . However, in the current study we found that there was no association between BMI and SUD. Extant research on other addictions, such as cigarette abuse, also shows equivocal associations with BMI that may be influenced by factors such as age and sex (Barry & Petry, 2009; N'Goran, et al., 2016; Pasch, Velazquez, Cance, Moe, & Lytle, 2012) . The lack of an association between food addiction and BMI in the current study underscores the notion that obesity may not be a valid surrogate marker of food addiction as previously described (Ziauddeen, et al., 2012; Ziauddeen & Fletcher, 2013) . This notion is also underscored by the current finding that emotional eating severity was similar between food addiction and SUD groups.
Regarding study limitations, we did not assess responses to behavioral measures that incorporated emotional stimuli; thus, we were unable to examine potentially more subtle differences in emotion processing between FA and SUD groups. The cross-sectional nature of our study poses another limitation in terms of understanding how emotion dysregulation patterns influence addiction development. Prospective studies are necessary to understand how trauma exposure and emotion processing patterns increase risk for the development of these addictions. While the exclusion of a comorbid SUD and food addiction group in our sample could also be considered a limitation, we chose to include food addiction only and SUD only groups to examine their unique features. Further, our study did not specifically examine manifestations of eating disorders, such as binge eating, which warrants investigation in future research. The homogeneity of our study sample could also be seen as a limitation, as the results may be less generalizable to other populations. However, we consider this sample homogeneity to be a strength due to the fact that trauma exposure and psychopathology (Gillespie, et al., 2009) , as well as food addiction, is highly prevalent in this population.
In conclusion, the findings of the present study outline common features of food addiction and SUD, particularly, of PTSD, depression, and patterns of emotion dysregulation. It is possible that food addiction and SUD have similar neurobiological signatures, including abnormalities in reward pathways, and may respond to similar types of treatment; this is worthy of future investigation as most neuroimaging studies have focused on obesity as their outcome phenotype of interest (Volkow, et al., 2012) . Our study highlights the need for further research on food addiction, particularly research that uses a multi-method approach to elucidate the various psychological, behavioral and neurobiological characteristics that are unique to food addiction. Food addiction and SUD groups show greater PTSD (PTSD Symptom Scale; PSS), depression symptoms (Beck Depression Inventory II; BDI), and greater emotional eating severity (Dutch Eating Behaviors Questionnaire; DEBQ; denoted by *) compared to the non-addicted, control group. There are no differences between food addiction and SUD on these measures. Table 1 No differences in BMI, income, and education were observed between controls, food addiction and substance use disorder groups. Food addiction and SUD are both associated with more unemployment than controls (denoted by *).
SUD is associated with greater age compared to controls (denoted by # .009 * History of trauma exposure is greater in people with SUD compared to those with food addiction (denoted by *) and non-addicted controls (denoted by #; p≤0.05).
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